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Regional differences in overweight and obesity levels in England have mirrored those of CVD, with higher levels in the North. It is unclear
whether the increase in the prevalence of overweight and obesity over the last 15 years has been consistent in different regions of the country.
BMI data from each of the health surveys for England conducted between 1993 and 2004 were analysed. Annual grouped estimates of the preva-
lence of overweight (BMI $ 25 kg/m2) and obesity (BMI $ 30 kg/m2) for the North and the South of England were produced by appropriately
combining regional administrative authorities. Logistic regression analyses were performed to assess the independence of the geographical
effect after adjustment for age and social class. The prevalence of both overweight and obesity in women has risen more quickly in the North
than in the South between 1993 and 2004, leading to a widening of inequalities. The prevalence of both overweight and obesity in women
in the South has remained reasonably stable since 1997. The prevalence rates of both conditions in men have risen in parallel in the North
and the South between 1993 and 2004 by approximately 8%. The OR for obesity for young women increased between 1993/98 and 1998/
2004 from 1·07 (1·00, 1·14) to 1·21 (1·13, 1·30). Widening geographical inequalities in overweight and obesity rates in women could lead to widen-
ing inequalities in cardiovascular and other diseases.
Overweight: Obesity: Area effects
Overweight and obesity are acknowledged as signiﬁcant risk
factors for the development of a number of diseases including
type 2 diabetes, CHD, ischaemic stroke, hypertensive disease,
breast cancer, colon/rectum cancer, corpus uteri cancer and
osteoarthritis(1). The disease burden associated with over-
weight and obesity is considerable; the cost to the National
Health Service in the UK has been estimated to be £3·2 billion
per year(2). Among developed countries, overweight and obe-
sity is responsible for between 8% and 15% of disability
adjusted life years lost(1,3).
Globally, the prevalence of overweight and obesity is
increasing. The prevalence of obesity (measured by self-
report) increased in every state of the USA between 1995
and 2005, resulting in a nationwide increase from 15 to
24% over this period(4). Current estimates suggest that 67%
of men and 69% of women in England are overweight or
obese(5). It is generally accepted that the prevalence of over-
weight and obesity in England has been rising for the last
15 years, for both men and women in all age groups(6) and
that UK rates are amongst the highest in Europe.
Geographic inequalities in health in England are strong;
rates of chronic disease tend to be worse in the North of Eng-
land than in the South. For example, the rate of CHD in men
in the North East of England has been at least 30% higher
than in the South East since the late 1970s and at least 60%
higher in women(7). Current regional differences in overweight
and obesity prevalence in England mirror those of CVD, with
higher levels in the North than in the South, particularly for
women(8). It is unclear whether the difference in obesity
prevalence between regions has been consistent over time or
whether these geographical differences are widening or nar-
rowing. It is also unclear whether these differences are a
result of differing socio-economic conditions in the North
and South of the country.
Information on temporal trends in overweight and obesity
within regions is important in tracking the progression of the
obesity epidemic and drawing inference about the best
places to target public health intervention for greatest effect.
This paper aims to examine the temporal trends in overweight
and obesity within England and hypothesises that there is a
difference in the trends over time between the Northern and
Southern regions of England. It further aims to explore
whether the difference between the regions is due to differing
socio-economic conditions.
Methods
Data
BMI data from each of the Health Surveys for England (HSfE)
conducted between 1993 and 2004 were analysed. The HSfE
is an annual population-based survey conducted in England,
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which covers adults aged 16 years and above and has been
running continuously since 1991/92. The annual surveys
have collected data from national and regional representative
samples of private households in England using a clustered
random sampling frame with postcode sectors as the primary
sampling unit(9). The same sampling frame was used in each
survey to ensure comparability of results.
In each of the surveys, participants undertook computer-
assisted interviews with a trained interviewer, who also gath-
ered anthropometric measurements (height and weight) in a
systematic manner. In 2004, 56% of eligible adults (from an
estimated sample size of 10 214) had anthropometric measure-
ments taken. Response rates were lower for men than for
women, and for younger (under 24 years) respondents(9).
Between 1993 and 2003, the annual surveys achieved a partici-
pation rate between 60% and 73% for anthropometric
measurement with similar differential response rates by age
and sex as the 2004 survey. Fully cooperating household
response by region is shown in Table 1. Response rates by
geographical region at the individual level, or by social class
or ethnicity, are not generally reported in the HSfE series.
Data on all individuals aged 16 years and over with a valid
BMI measurement were included in the current analysis. The
prevalence rates that are presented here have been age-stan-
dardised to address the differing population structures in
different regions of England. In addition to the annual core
sample, a boost sample of a particular population (young
people (18 years and under), elder people (65 years and
over) and ethnic minority groups) was included in three of
every four surveys. The boost samples for the young and
elder populations were included in the analyses reported
here, since the age-standardisation that has been applied to
the prevalence estimates will address the resulting non-repre-
sentative sample. The boost samples for the ethnic minority
groups have not been included in the analyses, ensuring
that the proportion of non-white respondents included for
each survey year was reasonably stable (varying from 5%
in 1993 to 8% in 2004) and reasonably consistent with the
demographic structure of England – 9% non-white residents
at 2001 census(10).
Variables
The WHO criteria for deﬁning overweight and obesity is
based on BMI (kg/m2)(1). Overweight is deﬁned as a BMI of
at least 25 kg/m2 and obesity as a BMI of at least 30 kg/m2.
Respondents with BMI $ 25 were considered to be over-
weight and those with BMI $ 30 were considered to be obese.
The HSfE datasets include information on the region of
residence of each survey participant deﬁned by governmental
administrative boundaries. Different administrative structures
were used throughout the study period and it has not been
possible to use one consistent structure throughout. For
survey years 1993 to 1998, National Health Service Regional
Authorities (RA) have been used as a geographical variable.
For survey years 1998 to 2004, Government Ofﬁce Regions
(GOR) have been used. A comparison between the two struc-
tures is possible by considering the results of the 1998 survey,
as both RA and GOR were used.
The regional authority structure splits England into eight
regions: Northern and Yorkshire; North West; Trent; West
Midlands; Anglia and Oxford; North Thames; South Thames;
South and West. The population of these regions ranged from
5 to 7 million people. The GOR structure splits England into
nine regions: North East; North West; Yorkshire and the
Humber; West Midlands; East Midlands; East of England;
London; South East; South West. The population of these
regions ranges between 2·5 and 8 million people.
A North–South variable was constructed by combining
regions under each schema. Under RA, South was deﬁned
as the combination of the North Thames, South Thames and
South and West. Under GOR, South was deﬁned as London,
the South East and the South West. North was deﬁned as
the remaining RA/GOR. Table 2 shows the size of the
sample for those aged 16 years and above with valid BMI
from the 1998 HSFE, split by both RA and GOR, and
shows that of the 19 511 participants in 1998 there was
broad agreement between the categorisation of North and
South using the RA and GOR deﬁnitions. Only 1033 (5·3%)
participants were classiﬁed as North by the GOR deﬁnition
and South by the RA deﬁnition; 778 (4·0%) participants
were classiﬁed as South by the GOR deﬁnition and North
by the RA deﬁnition. The agreement between the two different
deﬁnitions achieves a k score of 0·81 (deﬁned as ‘very good
agreement’ by Altman(11)).
The geographical boundaries between North and South
using the two different deﬁnitions are displayed in Fig. 1.
Occupational social class was recorded in each of the survey
years and was used in the analysis as a measure of socio-econo-
mic status. From 1993 to 1999 the social class measurement
was based on the occupation of the head of the household,
and from 2000 to 2004 was based on the occupation of the
household representative person. For the purpose of this anal-
ysis, social class was deﬁned as either non-manual (social
groups I, II or IIINM) or manual (social groups IIIM, IV or
V). Education was also considered as an alternative measure
of socio-economic status. The highest qualiﬁcation of each
respondent was recorded in a similar manner for all surveys.
For the purpose of this analysis, the respondents were cate-
gorised as either having higher qualiﬁcations than GCSE
(national exams taken by schoolchildren in the UK at the
end of year 11) or equivalent or otherwise.
Table 1. Fully cooperating household response rate by survey year and
North/South classiﬁcation†
Response rate (%)* n (individuals)
Survey year North South North South
1993 74 70 9436 6322
1994 69 66 8783 6046
1995 54 60 8833 5882
1996 66 63 9146 6212
1997 69 65 4711 3228
1998 64 59 8501 5738
1999 67 59 4432 2469
2000 60 48 4450 2511
2001 57 47 8677 4994
2002 56 48 5690 3435
2003 68 63 10019 6043
2004 57 50 3438 2141
*Deﬁnition of North/South by survey year is shown in Fig. 1. Response rates for
1993, 1994 and 1997 are based on individual-level responses.
† For details of subjects and procedures, see Methods.
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Data analysis – prevalence rate trends
For men and women separately, age-stratiﬁed (in 10 year age
bands from 16–24 to 75 years and above) estimates of the
prevalence of overweight and obesity were made for each
region of England. These estimates were combined to produce
age-standardised estimates (directly standardised to the Euro-
pean Standard Population). Moving averages (3 year) for the
regions were then developed to smooth variation in trends.
The regions were then combined into the North and South
variables and age-stratiﬁed and age-standardised prevalence
estimates were made as before.
The 3-year age-standardised prevalence estimates for indi-
vidual regions had an average sample of 2315 and an average
within-age group sample of 584. The smallest sample size for
the regional estimates was 748 and the smallest within-age
group sample was 36. For the North/South prevalence esti-
mates, the average sample for the age-standardised estimates
was 2932 (minimum 926) and the average within-age group
sample was 419 (minimum 63).
Data analysis – logistic regressions
For each survey year, and for the years 1993–98 and 1998–
2004 (grouped by deﬁnition of North/South), the OR for over-
weight and obesity of residence in the North of England as
compared with the South was calculated using logistic
regression. Age-stratiﬁed and social class-stratiﬁed logistic
regressions by grouped calendar year and over the entire
study period were then performed to examine the evidence
of effect modiﬁcation by age or social class, before conducting
further logistic regression analyses that adjusted for these two
potentially confounding factors. The analysis was then
repeated, replacing the social class variable with education
level. These variables were not included in the analysis
together as they were highly collinear.
Results
Demographic breakdown of sample
Table 3 provides a breakdown by sex, age, social class, edu-
cation and ethnicity of the study dataset, separately for
1993–98 and 1998–2004.
The sample from the South of England is signiﬁcantly
younger than the North of England and is less likely to be
manual social class, have GCSE as a top qualiﬁcation and
be white. The sample taken from the later survey yearsT
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Fig. 1. Geographical boundaries between North and South: (a) using Regional
Authorities (1993–98); (b) using Government Ofﬁce Regions (1998–2004).
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(1999 to 2004) is signiﬁcantly older than the earlier survey
samples (in both the South and the North) and is less likely to
be manual social class, have GCSE as a top qualiﬁcation and
be white.
Trends in the prevalence of overweight
For women, the range of age-standardised prevalence of over-
weight in the regions of England has risen from 45–51%
to 49–59% between 1993–95 and 2002–04. During this
period, the difference in the prevalence of overweight
between the North and South of England has increased from
4% (49% North; 45% South) to 7% (58% North; 51%
South). The prevalence of overweight in women in the
South has not substantially changed since 1997, whereas in
the North the prevalence rate has continued to increase over
the entire study period.
For men, the range of age-standardised prevalence of over-
weight in the regions of England has risen from 54–59% to
58–67% between 1993–95 and 2002–04. During this period,
the prevalence rates of overweight in men in the North and
South of England have mostly risen in parallel, with the preva-
lence in the South consistently lower than in the North.
Trends in the prevalence of obesity
The range of age-standardised prevalence of obesity in the
regions of England has risen from 15–19% to 19–26%
between 1993–95 and 2002–04 for women. During this
period, the prevalence gap between the North and South of
England has increased from 2% (17% North; 15% South)
to 5% (24% North; 19% South).
For men, the range of age-standardised prevalence of obesity
in the regions of England has risen from 11–17% to 17–25%
between 1993–95 and 2002–04. During this period, the
prevalence rates of obesity in men in the North and South of
England have followed the same pattern as the prevalence
rates of overweight, with the prevalence in the South consis-
tently lower than in the North but the prevalence in both regions
rising steadily.
Logistic regression analysis
The results of the age-stratiﬁed and social class-stratiﬁed
logistic regression analyses suggest that for both men and
women the effect of residence in the North/South may be
stronger for younger, manual classes (see Table 4, which
uses data from all survey years). However, in most cases the
evidence supporting this is not strong. The results of the logis-
tic regressions, after adjustment for age and social class
are displayed in Table 5 and have been stratiﬁed by sex
and broad age group to account for the possible effect
modiﬁcation.
A signiﬁcant increase in odds of overweight or obesity
for residence in the North is seen for men of all ages and
for younger women. This increase in odds is independent
Table 3. Demographic breakdown of respondents to Health Surveys for England 1993 to 2004*
1993–98 1998–2004 93/98 v. 99/04
South (%) North (%) South (%) North (%) South (P ) North (P )
Sex
Male 46 47 46 46 0·40 0·02
Female 54 53 54 54
P (South v. North) 0·09 0·51
Age (years)
16–24 12 13 14 14 0·00 0·00
25–34 19 19 16 15
35–44 19 18 19 18
45–54 17 17 16 16
55–64 13 14 13 14
65–74 12 12 11 11
75þ 8 7 7 7
Missing data – – 4 4
P 0·00 0·00
Social class
Non-manual 54 44 59 49 0·00 0·00
Manual 41 52 37 48
Missing data 5 4 3 2
P 0·00 0·00
Education
Above GCSE 37 31 47 39 0·00 0·00
GCSE or lower 49 53 45 53
Missing data 14 15 8 8
P 0·00 0·00
Ethnicity
White 92 96 89 95 0·00 0·00
Non-white 8 4 11 5
Missing data 0 0 0 0
P 0·00 0·00
n 33 428 49410 27 126 45412
*For details of subjects and procedures, see Methods.
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of both age (within the broad age stratiﬁcation) and social
class and is in the region of 10 to 20%. For younger
men, the OR for North v. South is greater than that for
manual v. non-manual social class, for both overweight and
obesity.
The difference in odds between the North and South for
both overweight and obesity has remained stable between
1993–98 and 1998–2004 for men (mirroring the parallel
rise in overweight and obesity rates shown in Fig. 2). The
OR for younger women have been increasing: the adjusted
Table 4. Results of age-stratiﬁed and social class-stratiﬁed logistic regression analysis of the effect of residence in North/South
on overweight (BMI $ 25 kg/m2) and obesity (BMI $ 30 kg/m2)*
Obesity Overweight
Stratiﬁcation group Prevalence rate ratio OR P Prevalence rate ratio OR P n
Men
16–24 years 1·33 1·36 0·00 1·12 1·17 0·00 9078
25–34 years 1·20 1·24 0·00 1·09 1·22 0·00 11 454
35–44 years 1·13 1·17 0·00 1·04 1·12 0·01 12 018
45–54 years 1·20 1·26 0·00 1·03 1·12 0·01 10 664
55–64 years 1·13 1·18 0·00 1·05 1·19 0·00 9034
65–74 years 1·06 1·08 0·19 1·01 1·03 0·60 7456
75þ years 1·07 1·08 0·36 1·03 1·09 0·20 4051
Non-manual 1·17 1·21 0·00 1·07 1·18 0·00 32 203
Manual 1·11 1·14 0·00 1·03 1·07 0·01 31 094
Women
16–24 years 1·37 1·41 0·00 1·18 1·27 0·00 9936
25–34 years 1·21 1·25 0·00 1·13 1·23 0·00 13 146
35–44 years 1·14 1·18 0·00 1·09 1·18 0·00 13 985
45–54 years 1·11 1·14 0·00 1·07 1·19 0·00 12 281
55–64 years 1·05 1·07 0·14 1·03 1·11 0·02 10 000
65–74 years 1·04 1·06 0·23 1·03 1·09 0·06 8714
75 þ years 1·05 1·06 0·36 1·03 1·07 0·22 6314
Non-manual 1·10 1·12 0·00 1·07 1·14 0·00 38 814
Manual 1·04 1·06 0·05 1·03 1·07 0·00 33 600
*For details of subjects and procedures, see Methods.
Table 5. Results of adjusted logistic regression analyses of the effect of residence in North/South on
overweight (BMI $ 25 kg/m2) and obesity (BMI $ 30 kg/m2)*
Model Variables OR (obesity) P OR (overweight) P n
Men (16–54 years)
1993–98 North/South 1·20 0·00 1·12 0·00
Age 1·47 0·00 1·73 0·00
Social class 1·17 0·00 1·03 0·29 25 048
1998–2004 North/South 1·17 0·00 1·18 0·00
Age 1·46 0·00 1·88 0·00
Social class 1·09 0·02 0·94 0·06 20 866
Men (55þ years)
1993–98 North/South 1·03 0·48 1·06 0·15
Age 0·77 0·00 0·80 0·00
Social class 1·23 0·00 0·96 0·32 12 104
1998–2004 North/South 1·14 0·00 1·13 0·01
Age 0·83 0·00 0·85 0·00
Social class 1·31 0·00 1·01 0·88 10 264
Women (16–54 years)
1993–98 North/South 1·07 0·06 1·13 0·00
Age 1·37 0·00 1·51 0·00
Social class 1·73 0·00 1·50 0·00 27 404
1998–2004 North/South 1·21 0·00 1·18 0·00
Age 1·36 0·00 1·49 0·00
Social class 1·54 0·00 1·39 0·00 24 374
Women (55 þ years)
1993–98 North/South 0·98 0·56 1·00 0·94
Age 0·83 0·00 0·87 0·00
Social class 1·56 0·00 1·32 0·00 14 514
1998–2004 North/South 1·07 0·14 1·09 0·03
Age 0·85 0·00 0·91 0·00
Social class 1·54 0·00 1·46 0·00 12 142
*For details of subjects and procedures, see Methods.
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ratio for obesity jumped from 1·07 to 1·21 between the two
timeframes, although the difference between these did not
quite achieve statistical signiﬁcance (Figs. 3 and 4).
The data were re-analysed using the education variable in
place of the social class variable with no substantial differ-
ences in the results.
Discussion
Statement of principal ﬁndings
The increase in the prevalence of overweight and obesity
amongst adults in England between 1993 and 2004 was
dramatic. The trend in the prevalence of both overweight
Fig. 2. Age-standardised prevalence of: (a) overweight (BMI $ 25 kg/m2) women; (b) overweight (BMI $ 25 kg/m2) men; (c) obesity (BMI $ 30 kg/m2) in women;
(d) obesity (BMI $ 30 kg/m2) in men with 95% CI by sex, North of England (—) and South of England ( ) 1993 to 2004.
Fig. 3. Age-standardised prevalence ( , under 16·0%; , 16·0–19·9%; , 20·0–23·9%; , 24·0–27·9%) of obesity in women: (a) 1993–95; (b) 1995–97;
(c) 1998–2000; (d) 2000–02; (e) 2002–04.
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and obesity shows early signs of a plateau for women in the
South of England, whereas the prevalence for all men and
for women in the North continues to increase.
The effect of residence in the North of England on over-
weight and obesity is substantial (an increase in odds in the
region of 10–20%) and is independent of individual social
class and education level for all men and for women under
the age of 55 years. The size of the effect appears to be grow-
ing for overweight and obesity for both men and women,
although the increase is particularly large for younger women.
Strengths and weaknesses of the study
The HSfE series is ideal for studying trends in overweight and
obesity in England, since the sampling frame and measure-
ment techniques have remained constant since the early
1990s. The trends displayed here are unlikely to be a result
of systematic bias caused by differences between the surveys.
Additionally, it is unlikely that the data collection (height and
weight measured by standard method by specially trained
interviewer) should introduce measurement bias that could
affect annual prevalence estimates or logistic regression
analyses.
The response rates for valid BMI measurements were
reasonably low and could lead to selection bias. In order to
address this potential bias, the prevalence estimates for the
regions were age standardised and logistic regression analyses
were conducted, both age- and social class-stratiﬁed and
adjusted for age and social class. No weighting or adjusting
was introduced to allow for differences in response for other
social variables (e.g. marital status, ethnicity). Bias introduced
as a result of under-response by particular social groups
should be small, since the HSfE sampling frame ensures a
reasonably representative sample. The response rate in the
North of England was generally higher than in the South
(see Table 1), although the differences were not substantial.
It should be expected that overweight or obese individuals
were less likely to comply with anthropometric measurements,
which would lead to an underestimate in the prevalence of
these conditions and would bias the results of the logistic
regressions towards the null hypothesis.
The two separate deﬁnitions of the South of England used in
the present paper both draw around 30% of respondents from
London (see Table 2). It is likely, therefore, that the proportion
of residents living in urban areas is higher in the South than in
the North. This has not been accounted for in the analyses
reported in this paper. Separate analyses that excluded resi-
dents from the North Thames and South Thames RA and
the London GOR (not reported here) showed that the odds
of being overweight or obese were higher in the North com-
pared with the South after adjustment for age and social
class, but the OR were generally lower than those reported
in Table 5 (and in many case were not statistically signiﬁcant
due in part to reduced sample sizes). This suggests that the
deﬁnitions of North and South used in this paper incorporate
an element of urban v. non-urban, which may partially (but
not entirely) explain the results shown in Table 5.
As the HSfE data are cross-sectional, the sample in each
year is for different individuals from previous years. While
this can be used to compare prevalence between years, it
should not be used to infer temporal trends within individuals.
Strengths and weaknesses in relation to other studies
Although overweight and obesity trends in English adults have
been tracked(6,12) and regional disparities in overweight and
obesity in England have been studied in cross-sectional
studies(6,13), to our knowledge this is the ﬁrst attempt to
look at the trends in the regional disparities of overweight
and obesity in England. The present results concur with the
ﬁndings of the HSfE in 2003, that the prevalence of over-
weight and obesity in both sexes is higher in the North of Eng-
land, but adds that the highest rates of both conditions tend to
be found in the Midlands. Our work concurs with the results of
Fig. 4. Age-standardised prevalence ( , under 16·0%; , 16·0–19·9%; , 20·0–23·9%; , 24·0–27·9%) of obesity in men: (a) 1993–95; (b) 1995–97;
(c) 1998–2000; (d) 2000–02; (e) 2002–04.
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the National Diet and Nutrition Survey, the data of which are
from 2000/01, in that a higher mean BMI was found in the
North of England for both men and women. However, the cat-
egorisation of the North of England by the National Diet and
Nutrition Survey differs to our categorisation, as it did not
include the Midlands. The present results also concur with
the estimate that over 25% of adults in England will be
obese by the year 2010(12). If the trends shown here continue,
it is likely that at least 25% of women in the North and men
from the North and the South will be obese, but only around
18–20% of women from the South will be obese.
Other studies have reported area effects on overweight and
obesity that are independent of individual socio-economic
status and have done so using smaller areas of interest than
studied here. The Renfrew and Paisley study showed that
mean BMI was positively associated with neighbourhood
deprivation after adjustment for age and social class for
women, but not for men in a cohort from the West of Scot-
land(14); similarly, the mean BMI of four neighbourhoods in
Glasgow were shown to be positively associated with depri-
vation after adjustment for age, sex and social class(15). The
area effect reported here is likely to be an underestimate of
the effect of area-level deprivation on overweight and obesity
in England, since the areas chosen for study were large and
consist of heterogeneous cities, towns and neighbourhoods.
In contrast to the results of the Renfrew and Paisley study
(based in the West of Scotland rather than England), the pre-
sent results suggest that both men and women experience an
independent area-level effect on overweight and obesity but
this effect diminishes with age, particularly for women.
Meaning of the study
The implication of the present results is that the geographical
inequality in overweight and obesity is increasing for women.
As this increase seems to be due to younger women, we can
expect the inequality to continue to grow as the cohort of
young women ages. This could exacerbate inequalities in
other health outcomes, such as diabetes and CVD.
Unanswered questions and future research
The reasons for the geographical differences in overweight
and obesity need to be properly understood. The current
study has shown that the geographical differences are not
due to differences in social class or education between the
populations. Further work should be aimed at addressing
what socio-cultural factors are driving the inequality and
should also include an exploration of environmental factors,
including access to services and deprivation.
The geographical difference in the trends in prevalence
rates for women should also be further examined: the preva-
lence of overweight women in the South has remained
stable at approximately 50% since 1997, whilst in the North
this rate has increased from 51 to 58%. Similarly, the preva-
lence of obese women in the South has remained at approxi-
mately 19% since 1997, whilst the prevalence in the North
has increased from 19 to 24%. Understanding why the
prevalence of overweight and obese women in the South has
stabilised could provide us with tools for addressing increasing
prevalence rates for other social groups, including children.
Conclusion
There are clear geographical differences in the prevalence of
overweight and obesity in England. In the last 10 years the
gap between women in the South of England and the North
of England has increased. If the trend in widening geographi-
cal inequalities in overweight and obesity rates in women con-
tinues, then the North–South gap in CVD rates in women
could be exacerbated.
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